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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a monolithic device 
which operates at a high 
temperature . 

SOLUTION: A semiconductor layer 107 having a thickness 
of several &angst,-to 

several hundreds of &angst;, within an SOI substrate 
including about 

10<SP>18</SP>-10<SP>20</SP>cm<SP>-3</SP> impurities, is 
patterned so as to form 

a source electrode 101 and a drain electrode 103 by plasma 
etching or the like. 

Further, a thin line 104, having a width of several &angst; 



to several hundreds 
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of fcangst; and a length of fcangst; to several hundreds of 
fcangst ; , is formed 

between the source electrode 101 and the drain electrode 
103. The thin line 

104 has a narrow regions having a width of several &angst; 
to several hundreds 

of &angst; at positions 104a and 104b in its central 
portion, and has a region 

between these two regions, as an island 109. Agate 
electrode 102 is provided, 

via an insulating film 108, on the island 109. The island 
10 9 between two 

narrow potential barriers is formed by applying a voltage 
to the gate electrode 
102 . 
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m<rtm*»t>*zmfs.t $*i*:&-w.?m?izt3^x. 

^i:mim<r>fhff>mmnm^ iziti-^ < Ltzmmxs> 
hzt &<tmt-?hm&m 1 ws&^—m^m^. 
im&m* ) may- m*. mm^mimtzx ^ 

im&ms 1 WEy- Mi. «E¥S(fcll*i«-r* 

i 3»a^ i-rixA— jg^<o*— my ^ t . 

[OOO 1 j 
[0002] 

»«Jt*r»om— ^MItF^^TV^ (Y.Takahash 
i et.al..IEDM Technical Digest. p. 938. 1994) . S5 

jsia^u mm (a) (4±.®a. mm (t>> iiS5 
( a ) <r>A- a' msMmz'S>&. 

[0003 J Cl^)«Bti0fi6*^*-^^S:SJi-rS 

06#jgj£;?*u mz^ff>±.KJm^o^ , j^>wm 

tftZtltz. I?5 0nmfflSOI (Silicon On lnsulat 
or)S«^fflV»T. y-X50 1kFU'>f>'5 0 3Sr4i 
»K0^T*»^. ^V-X50 1 SIf H W >5 
03k. y-X50UHWy503W)5$50n 
nu <B5 0nm<7)«^5 04Sr7-7XVJ:^^->'^S:ffl 

OltKWy5O30«['^CSl^g^i 
. 8fc3&£-r&y-F5 0 2£8Kt5 
O 4 £ fOlST-tf)^ a - h£ffi±-thfztb&j ? . 
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C00O4] £<9fK®fct=J:9V-;v50lfch'W;' 
5 0 3SlwaM+3^li. H5 (a) . (b)t^TJ: 

*i®^/3g#<DT4 7:xK5 0 9i::5:&. & 
tocoumzx r )tmSSL5 0 8**- LTy- f 5 o 2#» 

[0005] i«7)fflittri>V>T . y- h 5 0 2<C^BE5- 

Cfck&S. C10)ifK7 KOlMX<i. S+nmgg 
[00061 

VHRTeXKtu. h y rk uxmuss 

[O O O 7 ] *5HW±±iBO^ifciS*=S:^*U:t>tf5T^ 

30 

[0 008 J *mUDfixr)3t/X±. f^^fS*^ 

m-^m^m^ *mmt& z. t tab h . 

[0009] 

^flrt-s «i£k tfc c: t **mz -r & . 
[ooio] *nwT-«. y- h tift&seeLhogo 

[ooii] ^^-c. jja^cstf^'curw^ m 
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[00 12] itc. *5WB»c*JV^T. y-Mi¥3H*« 

[00131 Mfc. ^fWHTttTM ntmtBlSLZ 
[0014] 10 

[ooi5] (nsic?mm<owm) Hiu*a»ie&£ 
(a) <±±ffla. mm d>) »4Hi (a) <oa-a* & 
[0016] c:«o«te^S^#— m^^T-ti. ^ 

«<3U£1 0 5<D±tC«*«&*«eiaSl O 6*^«$il. 

o»8~l 0*»cin- 3 fSg#trSO I m&f*V?>. MX 20 

7 X7i7f>m^ffli>tv-xi o i»t* fp4 

^10 3 5rJg«^-S^ft^ dft^y-XlOlfcKl^ 
^f>-l 0 3HKHil6A*^a5A. H$»A*^ii(SA 
SLgOjagl 104 ZmfSL-fh . 
[0 0 17]i<0«S8Wttil04a 1 104bt 

»t„ C co 2 ^cofg«tK i-lxtzmSL&T 4 7VK 10 9 
£-f&. T-f^>-F10 9±<c»4teMaSl0 8Sr^-LT 
y— hi 0 2WWtHt>ti&. 30 

[0018] ace ^<rm^<r>mm^mm~^ ^xmm 

•TS . ¥^f*S 1 0 7\&mWfi 10"c m-'gg^A 

ffiSr iWnrt S . Hm 1 0 4 cO^ffiSrS n mg^ft 
StSCttftlS. Z<r>tz*b^ y—hl 02tc&&g 
JgKUiCOacO^ff^aiftlL^^. «^(BC0®EV^ffl^2 
*^riO««104a. 1 04 b^§&£?££-ftU ifl 

[O019]f-M0 2^c98J2inBEE£MtCi§< LT 40 

gEl 0 4 4«^R«feigS* s ©VV7)-e. «aSE104cOS3 

tc, dco^KOHteco^itfcv^-cti. y-hl02tc 

**i*:7M 7VK109 £rmt-£ . 

[0020] (S2cOHftcOig®) JjCtC. *fHHco^2 
- m^*^^2cOgg£<D®!gCOfi5j£B£3RU R@ 50 



(a)J±±Bj@. P1B (b)tt@2 (a)OA-A' 8 

[0021] zcfymsk^m^m-m^m^-x:^ *m 
o 5co±tcsi«a»iesiS2 o evj&s&ti. 

£10 18 ~10 1 «cin- 3 gg&trSOI£Kl*J<D. 

^X^ivty^t' «rfflv>-cy-X2 0 1 jfctf FW 
^2 0 3Sr^-r&i:fttC. dit^>V-X2 0 1 1 Fl^ 
4 ^20 3StHgRA^SWA. USSAi^StHA 
ISgcOifflit 2 0 4 £»J£T S „ 

[0 02 2] CcoaS«W^fc:tt204a. 204b? 
2 #0f (3R A*» £»WA6£«0^S cO/h$ V^«5r 
i« 2ocoS«t:R*<TJt®«JrT'f 0 
9t-T6. T4 5>F 2 0 9±fcrlil©S&2 08 £*H, 
ty- F 2 O 2*^Jt . 

[ 0 0 2 3 J iKC - co^<7)B®oiWt:ov Wtm 
-TS- ^®*)i207li5Ft€%^10'9cm-3ggS5:A 

fc&SWe^S:*^. L*»L=3r^^>. y-F2 0 2tm 
EZ&M-hh. «m2 04<oaffiSranmgS^^ 
S*&C:i:36*T-#&. y-F20 2Klft*e 

S«2 04a. 2 0 4 b W*5&fe^fl:U Ztlt><om 

[0024]t-h20 2^.«O««0Bff SrSStcJlX LT 

£2 04 ^<^mmm^s^x\'m&2 O 4 

fcl. dcom2<7^tec0^ffitt:tJV»T»i. ^— H202C 

mKzmarrz zttzx*). 2-^m^mm.^v r 

t.tXlZT'f 7VK209 . »--*^^flBt 

[0025] (!S3CD5t3fcc7>jgS) 3cJc. *5KHom3 

— «^^t0^3<7)|lttc^^cO««H5r*l^ 
(a) <i_hffi@. mm (b) <iB3 (a> cOA-A' & 

[00261 ^c^St<0^W)#-m^^-CJ±; 
«cSfi[3 0 5cOJifc:ffi««2^*aiK3 0 6*»'J^$ix. 

J 1 0> 8 ~ 1 0» c m-'SgfttSO I Sgft<0. MZ 
aA*^aWAco¥^«^3 0 7 5r^-^>^L. 7* 
5rX-ro: ^>-^t*?rfflux V-x 3 0 1 at^F W 
>3 0 3$:&f&rZ>tmz. Ctt^>y-X3 0 1i:F^ 

4>303 ratcijsaA*-^>swA . sssa a^ssa 

eScom 3 0 4 & . 

I0 0 27]i«fflg>WiaiC«3 04a. 30 4bf 
£>il. d<02ocOfg«t:R*iXJt®^T'f 7>-F3tD 
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07£s*?-->r-tZZktz£*). S3 (a) £Sct 
XolZ. 7M5^F3 0 9*»£>1 OOnm<05EB(cy- 
b30 2£JgjfrTS. T-Y^VKSOSd^-/^-^ 
g V«D>ttf>fc*&gE 3 O 8T-ttSS$*lS . 
[0028] ifcfc. c:cose»<^®<^)fftcov^TaBH 
-TS. ^fW13 0 7«^tt«J#10»9cm-3eS^A 

t>£gff»£^£*-r. L**L£#£>. y-h3 0 2(c:fl 
KZmnthh. m&3 0 4<vmMZfknmfmLS^i£ 10 

304 a. 3 04bfW*55£2£fcU 
[ 0 0 2 9 ] y— h 3 O 2^9ttmmEE*5gK;^< LT 
»3 0 44'<^F*t!fe«KA s iaV^-C\ «S304i^$ 

rnfff: gjftrr& c t k «t o . 2'o*>Kit«fi£/<!> rtc& 20 

100 30] (m4<vmfc(OBig) ifctc. *f»»7>IB4 

— m^?<0^4<0W6<0}gS<0««H^*L. pis 
(a) l±_fcIS0. BS(b)Oa3 (a) <OA-A' {g 

[0031] CtOl6MiOJg@<?5m— m^S^FTii. -1^1 

mm<i o 5<o±tcs*wi*ieg»4 o 6*>igjats*u 

£10 I8 —10 I <>cm- 3 fIg^tfSOIS«rtfX ^3 
SA*-A>aWA«0^«c®3 0 7$ry^--^L. 7" 

^xv^-y^-v^t-ifrfflir^-cy— ^.4 o imfYu* 

>4 O 3^ffi-TSfc^t:. Ztlt>V— X4 O 1 1 vv> 
>f^4 0 3StiliaA*^®HA. J*3»A*>£>8tWA 
SS<O«^[4 0 4Sr^-r&. . 
[0032] I(«<Waittt404a > 404b, 
4 0 4 c T*i-3 ^t=SA^SHAg£tf><l0>&^ 
^3O*0*g«tct*i*i*2{SU&FT 
>f^^K4 09tSix^. r^5>-K4 0 9±tc|±|gS 40 
84 0 8i&^LTy-h4 O 2ir&fSLZtlZ, . 

(00331 mz. z<r>mi<wm<mft&^xmw 
^-s . *m#m4 o 7«;f*«3j# ioi9c m-*mmmA 

t£Mit3&!&^. Uf(>%P&. y-h4 0 2«cfi 
ffSrBlinrr&i:. m4 04«>Sffi^9:nmg^ft 

)gU±^^mff J-gJirotTtiSo-. J8&«0«SO8E^SWI 
404a. 404b,.404c<7)*^2£fl:U <I*l 
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[0034] y- h 4 0 2^c08JSlHEES:SEtf3< LT 

184 04 ^<v^mmmjf^^<7)x\ w&4 o 4 <og£ 

[003 5] coi^tc. i<o^4<oiett<^»fc:*3U 
Tli. y-h4 0 2tc«EE?:8«BrrSClit:J:»). 

& . TA v X H 4 0 9 tig&S *X^m-^-7-sgT 

»±. T^^>-K4 0 9*JE?»Kc2o«g$iiTV^7t 
3- h>^>J V;/ (Co-Tunnel 1 i ng) ifijSZ 0 IC< 

[0036] 

mmth . a 1 o^fco^sosiiiiPKcov ^xwmt 

6. Hi ^)flB&<0#-fl ; F*^5:SJtt&*&^ 

tt. i-T. y^5x l O's'cm^gg^tfv'Un^ 

i£XU ^U=i>S«4>fc:BHtKSrJg^r«»SIMOX 
(Separation by I ■plan led Oxygen) 0 SO I £ 

SK>&*tgSBtlO6«>RJ?tt3 00n 
nu ^flsJll 0 7«0K©«5 O nmggfil,. Si 

5rff V v. &jfm<iZ 1 O n mSgOlf^tl S . 

[oo37] m^x. HFx-mscoi'V^>m{mi:m 
w^mBiitt&ifmj <ri 

E) fi^SkliO. fSftil07^1llllUy-X4O 
lSXfKWV4 0 3£jgj£-r&i;*fc:. -^ii^tf^S: 
ilOnm, S?iOOnm<0«ll8tt(CSnX^-S. ^ 
4»3^tcBSeVC23&»J3fl04a. 104btrjg<^V^ 
««5rSlt. iO««fc«*tut««iSrT-f 1 0 

9t^-h. imt&rtik^mmz. mrHz&3£<omtzsm 

104 ClitfD»v^«S:iStt6 ZtiZi 9J8j£«TflST;fe 
S. C1^0|g^RV^|«<7)Ji{i5nm. #^<± 1 O n rag 
m.<r> i, cryffWS^&X' h S . T^^>F1 0 9cO 

[00 38] iJcSC. x^Xitcft^iaffi^ (CV 
D ) miZJ: 9 1 O 0 n mmm<r>mZff>Ss 0 a yffettMi: 
mZMl 0 8t:Bf£t&. m*X. *!IV^9 
^-fftfg^RIEi-jff-^ttffitfciO. V-XIO 
iatfK^>f >-l 0 3O#SS±<Dfci§ffil 0 8ta>- 
h*— /L-5rSlnL. ;<0ft7rt-5-^300n 

7W&1iZii OT/l'S^^A^JnXJrffVK V-x l O 
1. Hl/-f y 1 0 3^«l®gfiltfy- M O 2«f 

l££fgi§K 1 O 8±fcR^{ctf 5 . 
[0039] 13Lh^i 3 (c LTJgl£$iTJt#— 

CiJ^T. MO 2ic-3 V&Uc<?>nmEE$:QilJaL 

fztgrS. &M4 VHz&MXWB&f—a^yavyj H 

mbfrmmztuz. tti^ z<r>mmi±7 7Kizt5\,\xi> 
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*&tLT«. *-*\ UVS:5xiO ,9 cm-sgg-^tf 
^•ja^SfiSrfflv^r. SlMOXftlciOSOl^fi 

. Wt>&Mm& 2 0 6 tDRJPi 3 0 0 n 
m, ^{«I2 0 7<0&^li5 0ningJg-CJ>&. S 

zff^K M&mtz i o n mmmcommtfmix'i! & . 

[0041]gV^ > H FT'^B<0^ U n >BHfcRSr& 10 

*F*8Sfti: R I Ex^^fijfifciJ; 9. 
^«c®2 0 7$rinXt-CV-X2 0 1XI/HMV2 

0 3$r»«-r&fc^fc:, -5-n^<OSISr4elOnm % 

1 o o nm«ttjniti. im^iumzmmtx 

2A#204a. 2 04 bfc:S£f5*3 V^iSSrgfrK 

zeymmiz&ituzm&tT'f ^>-K209i:-r&. *g 

8<Of?<^?^i«<Oft$»i20nm > JP$ii5nm 

i o o 4 2 1 ac. f'^^iccvDaicj: o 1 o o 20 

8&&!&t&. m^X. ftf -fiSffrfcR I EX 

•yf-V^&ffiiifci.fcO. V-X2t> 12fctfKH>2 0 
3^&SU£Jt<0»tiR2 0 8tr3>-^^ h*-;l-Sr§iiP 
U i tf^TVPS -»7A2: 3 O 0 11 mSJ^^r-l. . ft 
'jy^^&fgfcRi Ex y-f-^JSIfftcJ: 
^A<Oinl£fTVV KP-f >2 0 3-*v 

C0tKgBj£Sr/^*- H202 OJg|££r»fetiK 2 081C 

[0043] feLL<D± 5 K: LT^$*utm— 30 
izti^X. lf—Y2.0 2tz-2. 5VKLh£om«E5rRJ 
fiiUJt^. aJK4Kt:*>v^THTOF0:^-a>^o«y^ 

[0044] ijftc. 03<om3OSIteOJBS«O|IM5«»c 
oivcftBJft:*. @3<OfiBt<0#-f|^^?:aitt- S 
MtUli. 'J>-£5X10'9cin-3gg#tf 
^Uni'S^S-fflVA-C. SIMOXStliOSOISS 

^m-rs. ««>iiAiesiS3 o ecommi3 oon 

m. 4^«£^3 0 7<?5K®i5 0nmSgT-i>S. 5g 40 

SHtW SlimtZ 1 0 n mgS<OK^A«»ST-^ 5 . 
[004 5]£ivc. HFT'fiEcOv-ynVBHfc&Jrlts 
£Lfc». ffSSiiR I Ex-^^fiffitcJ: 9, 
^fr^3 0 7S:aio:LTy-X3 0 lRtfKH>3 
0 3^^T-&tftlC. *tl£><r$3t:t&l Onm. 

10 0 nnKr^^tJia:^-*. ffi&*p#£!.iziimm L 
T2*>i?r3 04a. 3 04 b{c«iI®0|j(EV^«£g 
^<0S«»CK*fut^i&T^7VK3 0 9i:-r 
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0nmgS<Ot<O*^|3S5r|gT3i*. T4 9>¥ 

3 0 9O««<7)»$tt. »2 0nmgg^&. 
[0046] ifc. iffl«3 0 4<7)^tH^ffc^««cB 
3 0 7<^anxS:fjoc:i:K:«l:0. y-b3 0 2ifOf 

& . iKfc. X^<-f X_tfcC V DS-tZ X 0 1 0 0 n migjg 

vrnzn^v^ymmtiSML. tmm3osim& 
fije^tcio. y-x30iaKFWv303iy- 

h 3 O 2<0#S«LhO«»H3 O 8iZZl>?? h*-fr 
£KJOL, .TtO&TVl'S— *>A£ 300 nmgjg3?a?-t 
S. ftyy^^^tRlEx^v^eagfcJO 
T^S^AOlnXSrfTW V-X3 0 1 „ 
0 33«*>-'-h 3 0 2^m®Bl£*lfegIfi3 OSxtC 

[0047] viknx oizLxm^ttfim—mFf-m^ 

iiZUKYX^ y—h30 2iz-\. 1 VJ3Lt<OftmE£8J 
JnUt*§£. iaJS4Ktct>v^TBBR=3:^-u^yo-y^ 

tfctaa^n. S2a»ff^rfi£-cj) 1, <r t #«ig-cs fz . 

[OO 48] iXtC. @4<^4<O0£toZ>^<DfiSiiWfc; 

^xwm-r H4<^>a^)m-*^fg^fs^-i > 

^fe^LTti. i-T. U^£5X 10« 9 <:m-3eS#tf 
i-'j3>S«il^T. SIMOXSfciOSOIM 

*ltf>ii*«6t§K4 0 6coKS»i 3 0 0 n 
m. ¥«fWI4 0 7O&JS«5 0nmggrCi>6. 5g 
tc. SsSKfctrfT5ii:fc:«tO. ^fWI4 0 7*>?31£<fc 
SrffVK S»Wfc:iO nni^K<Offi^A^ST-#S. 
[ 0 0 4 9 ] vt . H FX-mSnis *J 3 ^IHfcK?:^ 
fiTF4IS5tt R I Ex <y+>7mi£: i 0 . 
^i*s®4 O 7 £ JnX LT y-X 4 0 1 StJf K W-f V4 

0 3Sr^t-&t*t=. «fL^>nfr«10hai: 

1 O 0 nm<«*{:Jiio:ta . a»«W^C:{iB5Sl. 
T3*>0f4O4a. 404b. 404ctc^tfc(g^^ 

H4 09i:tS. atS*H^V ^«{4m^F«SftcOS N 

m. S^lil Onmgje<Ofe^^KST^C&&. * 
fc. T^7>-K409«jS«(^$tt.filOnn.gg 

[ O 0 5 0 ] ifcfc: X±(CC VDfttCt 0 1 0 O 

n mgjg;coP/$<7)~> V 3 VSHBS£«^ L . &tlg4 O 
8£}^^-6. 8^T, 3t»jy^7 7^a«i:RIEx 
•yf-V^fi^BitiO. V-X4 0 1XIXHW>4 0 
3 <7>3-gM _t<7>|g|5Jg 4 0 8tC3 h*—fU£ffln 
L, C^T/US— »>A£ 3 0 0 nmS^ftS. ft 

— ^AOaill^fHK 7-^40 1. KHy4 0 3\ 

wtus^^r/y- h 4 o 2<r>mfgL£tmm4 os±c 
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[ O 0 5 1 ) CLhOJ: 3 fcL*»fc&*ifc*-«HIHP 
fcltiUT. y-h4 0 2tc-3VJ3Lh<om^BES:m!raL 

^&#«H3*tfc. c:^^»»i7 7Kfcfcv^r<, 

too52] m_t. 4^<omito?>wm<Dmswi£^x 

&LTcD$38M&%ri.t>ti2>t><OX'i>h. -«ri>^>. SO 
Ig«<Z>ftb9fc:SOS (Silicon On Sapphire) Sfi 

fcLfc^ttc£¥3MW110 7. 207. 307. 40 
100 5 31 ifc. |«^»=*iVvti|£#flejf 4 J <9F_;\• 
<«^apit^4. **r. tmmi 08. 208. 

308. 4 0 8h U^y^^mWt. i/'Jay 

t&isrt-hz. ktemg,tz*imx'S>h. 

io054] set. m4 a>9m<tmmx'^ imr* 

7>K409 ZBftttZ X 3 fc^WiL*:**. 3oJjLh<?D 

S^TK-CJ>S. SEC:. 2-?iyjb*>7M7>-K** 

#59fci^S*ut«lis (Witify— x4 oit KW v 
4 0 3<OlS£4®g4 0 4 £1ga*MJflg{C^j£?-£ ) t>H 

&£9m*imx'g>z. 

tOO 551 



[00 56] *«B8tJ:ttif. y-f 
t: i 0 T 4 5 V Yei&miZ&tiLZ ixh £ o tc-r 6 Cl£ iz 

[0057] 5£tc. *mHz£tHiT4 7 >- KfcttOti* 
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